Introduction
Facial myokymia is an unusual form of involuntary movement of the facial musculature which is characterized by spontaneous undulating waves of contracting muscle fibres spreading across the face.
In a recent review, Gutman, Thompson & Martin (1969) were able to find forty cases reported in the world literature and added two of their own. Of these cases, in twenty-three the diagnosis of multiple sclerosis seemed 'well established, or at least quite likely' and at least ten had intrinsic pontine tumours. Thus, over half the reported cases have been associated with multiple sclerosis.
The purpose of this paper is to (1) assess the incidence of facial myokymia in multiple sclerosis, (2) report three further patients with this rare syndrome, and (3) record the results of electrophysiological investigations.
Observations
The approximate incidence of this phenomenon in multiple sclerosis can be inferred from the data in Table 1 .
This shows the number of new cases of multiple sclerosis diagnosed in the Combined Neurological From these figures it is evident that facial myokymia does not seem to be as rare a phenomenon in multiple sclerosis as appears from the literature.
Case reports
Case 1 (H.R.I., 10100)
This 36-year-old sailor was admitted to the Combined Neurological Service, Hull Royal Infirmary, on 10 August 1967 with a history of episodes of sudden unsteadiness of gait and weakness of the legs lasting 1-3 months on four separate occasions at the ages of 16, 24, 31 and 34 years respectively. He had recovered fairly well from these episodes, but increasing weakness in both legs, clumsiness of the right arm and urgency incontinence had developed in the preceding 6 weeks and necessitated hospital admission. In the past he had had pulmonary tuberculosis. There was no family history of neurological illness.
On examination he was euphoric. There was jerky nystagmus on lateral gaze in either direction, pallor of the optic discs (acuity J8 in both eyes) but no other abnormality of the cranial nerves. There was considerable weakness in the right arm and marked ataxia in both arms, the right more than the left. Deep reflexes were exaggerated in both arms and legs. Abdominal reflexes were absent. He had a severe spastic paraparesis with exaggerated deep reflexes and bilateral extensor plantar responses. Vibration and position sense were absent in the right arm and both legs.
Routine laboratory tests including blood count and ESR, chest, cervical spine and skull X-rays, and EEGs showed no significant abnormality. His CSF manometrics were normal, protein 43 mg/100 ml, Lange 5433210000, WR negative. No treponemal antibodies were detected in either the blood or the CSF.
On the second day of admission he developed rhythmic, undulating involuntary movements, typical of facial myokymia, on the whole of the right side of his face, involving all the muscles on that side innervated by the facial nerve, from frontalis to platysma. This persisted continuously for 25 days, being present even during sleep, and then disappeared. The patient was unaware of its presence. During this time the right angle of the mouth was drawn up and there was narrowing of the right palpebral fissure. There was no evidence of any facial paresis.
Electromyography (EMG) using concentric needle electrodes showed continuous, rapidly recurring, spontaneous action potentials, amplitude 70-100 uV, firing at 75 bursts/sec, in the right orbicularis oris muscle with a tendency towards rhythmicity. For purposes of illustration, this was recorded using the electroencephalogram (EEG) and placing superficial electrodes over the facial muscles and recording between corresponding points on either side (Fig. 1) . This recording and the EMG studies using concentric needle electrodes, showed a marked contrast between the two sides, with the continuous, rapidly recurring action potentials on the right side.
After a course of corticotrophin injections there was slight but definite improvement in the patient's condition. He later developed right-sided Jacksonian epilepsy 30 days after admission, followed by status epilepticus. This was controlled by intravenous anti-convulsants. Conventional EEG recordings carried out after the onset of the epilepsy showed no spike or sharp wave activity but showed a low amplitude 50 t±V, 2/sec, delta activity over the left fronto-parietal region. After recovery from this, he was able to recall occasional major epileptic attacks, abour four in all, which had occurred in the last 4 or 5 years. It seemed likely that his epilepsy was symptomatic of his multiple sclerosis (Matthews, 1962) .
His condition gradually deteriorated at subsequent out-patient follow up. In April 1968 he was readmitted with focal motor epilepsy of the rightsided limbs which had subsequently become generalized. He had a post-epileptic right hemiplegia which resolved in 48 Routine laboratory tests, including blood count and ESR, and chest and skull X-rays were normal. His CSF manometrics were normal, protein 50 mg/ 100 ml, gammaglobulin 18 of total protein, Lange 2233210000 and it contained 9 lymphocytes/ mm3.
Electromyography revealed continuous, rapidly recurring, spontaneous action potentials, amplitude 50-150 ,uV, at a rate of 80/sec, in the facial muscles on the left side, with a tendency towards rhythmicity.
The patient was not placed on any specific treatment and was followed up after discharge until April 1969, since when he has defaulted from followup. The facial myokymia disappeared after 3 months.
This 44-year-old lady, who works in a grocer's shop, was first seen as an out-patient at the Combined Neurological Service, Hull Royal Infirmary, on 12 July 1971 with a history of dragging and heaviness of the left leg since June 1966, followed by unsteadiness of gait. The initial episode improved after 3 months, but she had been left with some continuing weakness of both legs and ataxia, which had progressed very slowly.
Physical examination revealed that she had undulating contractions of the muscles of the right side of the face, typical of myokymia. This affected mainly the orbicularis oris and buccinator muscles around the mouth. There was no evidence of facial paresis. She had increased tone and brisk deep reflexes in the lower limbs with bilaterally extensor plantar responses. She had a broad-based ataxic gait, and minimal ataxia in the arms.
She was admitted for investigation on 26 July 1971 when her physical signs were found to be unchanged and the facial myokymia had persisted.
Routine laborary tests, including blood count and ESR, and chest and skull X-rays were normal. Routine EEG studies were normal. The CSF manometrics were normal, protein 59 mg/100 ml, gammaglobulin 27% total protein, Lange 2233210000, and it contained 1 red cell and 1 lymphocyte/mm3. Electromyography. A simultaneous EMG recording of the activity in the orbicularis oris muscle in the right and left sides of the upper lip respectively was carried out using concentric needle electrodes (Fig. 2) . This clearly shows the contrast between the two sides, there being on the affected right side single high voltage spontaneous action potentials of amplitude around 100 [±V occurring rhythmically, at regular intervals against a background of low voltage muscle activity. As a further illustration of this, and in order to demonstrate that the spontaneous muscle activity was not of cortical origin, the activity from the facial electrodes was also recorded on an EEG machine simultaneously with an EEG recording from conventional surface scalp electrodes. Figure 3 shows the trace obtained. There appear to be several motor units firing repetitively, each having its own rhythmicity. The motor unit of largest amplitude (70 iV) fires at 12 cycles/sec.
The day after the above recordings the facial myokymia disappeared, the total duration from the date it was first observed having been 17 days. The patient was discharged with a recommendation for a course of corticotrophin therapy and physiotherapy.
Discussion
Fasciculation and myokymia are two separate conditions, which have been confused in the past, and can be distinguished by their clinical and electromyographic features. Fasciculations appear clinically as brief twitches seen scattered in an irregular manner over the surface of the muscle and occurring at irregular intervals. Myokymia is a slower contraction seen over small bands or strips of muscles, occurring in a regular manner which gives an undulating or rippling appearance to the overlying skin. Electromyographically, fasciculation is characterized by spontaneous high voltage simple single action potentials firing at random, whereas myokymia is characterized by spontaneous bursts of single action potentials occurring rhythmically at lower amplitudes. Each burst may consist of one to several individual action potentials, the constant feature being that they occur rhythmically. Sometimes the bursts of action potentials may have a tetanic character (Gutman et al., 1969) .
Only single cases or very small series of patients with facial myokymia have so far been reported in group.bmj.com on July 10, 2017 -Published by http://pmj.bmj.com/ Downloaded from the literature. Among the most noteworthy of these is the report of Anderman et al. (1961) who described four personal cases and found seven in the literature. Matthews (1966) described six patients and found twelve in the literature, and the condition was reviewed in the British Medical Journal (1966) . Gutman et al. (1969) described two patients and found forty in the literature. From these reports facial myokymia emerges as a rare phenomenon with distict characteristics.
Most patients affected by this condition were aware of the flickering sensation in one half of the face. In this respect all three of our patients are unusual in that throughout the course of their illness they were quite unaware of the abnormal movements. As in the patient described by Matthews, the onset was abrupt in Case 1, and occurred quite suddenly whilst under observation, so that we can state that the movements were absent one day, and present the next. In addition to the flickering movements in the face, this patient showed clear evidence of a state of sustained muscle contraction on the affected side so that the palpebral fissure was narrowed and the lips were pursed. The result was a facial asymmetry, but there was no definite facial weakness. The undulating movement affected all the muscles innervated by the facial nerve, in Cases 1 and 2, but they were most evident at the inner angle of the eye, the cheek and the angle of the mouth. It is of interest that the twitching movements were present continuously day and night, and persisted during sleep.
A significant feature of facial myokymia associated with multiple sclerosis is that it is almost invariably transient. In the hitherto reported cases it has persisted from 2 days to 3 months, with the exception of one case, in whom it did not disappear until the end of 6 months. In the present cases it lasted 17-30 days, but since the onset was uncertain in two patients the total duration is not known in them. Occasional instances of recurrence have been described and this can be either on the same side or on the opposite side of the face. Another significant fact is that appreciable facial weakness has not been a feature in those cases associated with multiple sclerosis. In only one of our patients (Case 2) was there any apparent facial weakness and this too was mild. The above features form a contrast to those seen in the reported cases of facial myokymia associated with pontine tumours (Espinosa, Lambert & Klass, 1967) The patient was started on corticotrophin and by the fourth day of therapy, apart from the facial myokymia, only a mild right-sided nerve deafness remained.
